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less under light loads.    Thus, too close speed regulation of prime
movers is not desirable in parallel operation of alternators.

XV.    Fluctuating Cross Currents in Parallel Operation

27. In alternators operated from independent prime movers,
it is not sufficient that the average frequency corresponding to
the average speed of the prime movers be the same, but still
more important that the frequency be the same at any instant,
that is, that the frequency (and thus the speed of the prime
mover) be constant. In rotary prime movers, as turbines or
electric motors, this is usually the case; but with reciprocating
machines, as steam engines, the torque and thus the speed of
rotation rises and falls periodically during each revolution, with
the frequency of the engine impulses. The alternator con-
nected with the engine will thus not have uniform frequency,
but a frequency which pulsates, that is, rises and falls. The
amplitude of this pulsation depends upon the design of the engine,
the momentum of its fly-wheel, and the action of the engine
governor.

If two alternators directly connected to equal steam engines
are synchronized so that the moments of maximum frequency
coincide, there will be no energy cross currents between the
machines, but the frequency of the whole system rises and falls
periodically. In this case the engines are said to be synchronized.
The parallel operation of the alternators is satisfactory in this
case provided that the pulsations of engine speeds are of the
same size and duration; but apparatus requiring constant fre-
quency, as synchronous motors and rotary converters, when
operated from such a system, will give a reduced maximum out-
put, due to periodic cross currents between the generators of
fluctuating frequency and the synchronous motors of constant
frequency, and in an extreme case the voltage of the whole sys-
tem will be caused to fluctuate periodically. Even with small
fluctuations of engine speed the unsteadiness of current due to this
source is noticeable in synchronous motors and synchronous
converters.

If the alternators happen to be synchronized in such a position
that the moment of maximum speed of the one coincides with
"the moment of minimum speed of the other, alternately the
*one and then the other alternator will run ahead, and thus there